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(g) Detergent compositions in tablet form. 

(St) A product for treating fabrics in the washing machine is in the form of a tab Jf t rt 2L C °T P N^ 
® particulate bleaching composition comprising a persalt, preferably sodium Percarbon^ ate; a bleach 
activator having an observed pseudo-first order Pe*^ 



jDserveu psBuuu-niai. uiuci ^ci i ijuiuijow ■ «- w w — — - . 

350 x 10" 4 sec" 1 , for example, tetraacetylethylenediamine. glycerol triacetate, sodium benzoyloxy 
benzene sulphonate or 1-0-octanoyl-2,3-4,6-tetra-0-acetyl glucose; and optionally detergent ingred- 
ients. 
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TECHNICAL FIELD 



The oresent invention relates to a product for treating fabrics in the washing machine in the form of a tablet 
JZS!SS^ bleaching composite which may optionally inc.ude detergent .ngred.ents. 

BACKGROUND AND PRIOR ART 

T^Jr £ZZ£ intacdons and instabiUty will be exacerbated. Worse stability problems wou.d be 

Assess- 

tetraacetylethylenediamine. 
DEFINITION OF THE INVENTION 

The present invention provides a tablet of compressed particulate bleaching composition comprising: 

bES activator having an observed pseudo-first order perhydrolysis rate constant (Kote ) of from 1 .5 
x1(H to 350x10-* sec- 1 ; 
(Hi) optionally a detergent-active compound; 
(iv) optionally a detergency builder, and 

specifically disclaimed from the scope of the present invention. 
nFTAII JED DESCRIPTION OF THE INVENTION 

^^^^^^^^^^^ 
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^ c,^ nf th« invention it is hypothesised that in a porous tablet there is an opportunity 
5 '""rhittnonlv occur ofcourse if the tablet remains intact in the wash liquorfor long enough for the reaction 

oftabletting pressure. 
is The persait 

The most preferred persait for use in the present invention is sodium percarbonate, a^ough ttie use of 

water so that the tablet breaks up more quickly, but which requires an .nherently slower reaction (hydrelyas) 
10 tTe bSTb^bserved with sodium perborate tetrahydrate which is slower to dissolve than the 

30 preferably 1 0 to 30 wt%. 
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The tablet of the invention also contains a defined bleach activator. 

Z SSS. the effect described above will operate will depend on the cho,ce <"^*££ 

f»C = 3x10-2 sec- 1 ) the benefit is less substantial than with TAED. nr ™ n t 
most preferred compound is where the long chain acyl .s octanoyl. 1-O-octanoyi z, J,4.o teira u- 
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(OT B?each activators are suitably present in an amount of from 1 to 30 wt%. In fully formulated detergent tablets 
theblla^ 



5 Bleach stabiliser 
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If desired, the tablet of the invention may also include a small amount of a bleach stabiliser (heavymetel 
sequeS such as ethylenediamine tetraacetate (EDTA), ethylenediamine tetramethylene phosphonate 
(EDTMP) or diethylenetriamine pentamethylene phosphonate (DTPMP). 

Other ingredients 

As well as oersalt and bleach activator, the tablet of the invention may optionally contain at least one de- 
terg^t-ale ^npound at least one detergency builder, and other ingredients Tablets of the » 'nvenbon may 
Sore previde a fully formulated, high performance detergent composition within a 
red however that a detergent composition consists of at least a two-tablet system; one, a tablet of the invention 
KS-V-C the other containing the detergent base composition. 
STS f compositton may consist of a tablet of the inventton. containing the bleaching compost, and a 
power/liquid containing the detergent base composition. 

Percarbonate segregation 

if sodium nercarbonate is present, it is preferably separated from any other ingredient likely to destabilise 
No USS 0 (Unilever PLC), filed 1 9 October 1990. This is particularly important when tablets wh.ch contain 

nate^opSonally otheMngredients compatible with sodium percarbonate is present. Other compc^entesuch 
r d ZS compound, detergency builder and any other ingredients of doubtful 
^umTrcaLnate are excluded from the discrete regton(s) in which the sodium percarbonate « abrogated 
A oref^red embodiment of the invention which is simple in structure and simple to manufacture is a tablet 
cons^Jo^oCrermefiret 

dTenT^e percarbonate may be segregated alone, or together with one or more other ingredients that are 
tSiSS!^ It is generally preferred that a major proportion of the non-percarbonate ingredients 

^IT^Co^t^^e may actuaily be increased by segregating it together wjh . 
di.uemT^ 

havina a preferred surface area, as measured using nitrogen absorption, of 5-1 5 m*/g. tt is beiievea tnai « con 
Ses to De^rbonate stability by acting as a moisture sink. One especially preferred .norgan.csalt is sodium 
^■SZ* also plays a useful roie in the detergent composttion as a whole, as a detergency 

lity by reabsorption of any liberated hydrogen peroxide. »■„!„«,„ fa™, rf a «wav-dried 

According to one especially preferred embodiment of the invention, the diluent .s .n the IbmofMmM 
compoSion Uprising the compatible inorganic salt, more preferably sodium carbonate, and a polymenc b,n- 

^ The binder must itself be stable to oxidation. Preferred binders are ^^^^7eZ 
example the acrylic/maleic copolymer sold commercially as Sokalan (Trade Mark) CPS ex BASF. As weM as 
SSmS. which impTves tablet integrity and allows tablettingwimouthaving 
2 any significant degree, polycarboxylate polymers of this type also have a useful detergency bu.lding and anb- 

re Tthteem2loiment of the invention, tha discrete tablet region or layer is the compaction product of a par- 
<JT™£TZZare6 by mixing sodium peroarbonate with the spray-dried salt/polymenc b.nder 
o^es^K^cutete starting composition suitably contains from 30 to 70 wt% of sodium percarbonate 
from 30^0 m£SZ inorganfc salt preferably sodium carbonate), and from 0.5 to 5 wt% of the polymenc 
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Detergent-active compounds 

In a tablet intended to provide a folly-formulated bleaching detergent composition, detergent-active com- 
pounds are suitably present in an amount of from 2 to 50 wt%. more preferably from 5 to 40 wt%. Detergent- 
active material present may be anionic (soap or non-soap), cationic, zwitterionic, amphotenc. nonionic, or any 

^Stedtte^rnt-active compounds may be present in an amount of from 2 to 40 wt%. preferably from 4 

10 3 s2etic anionic surfactants are well known to those skilled in the art. Examples include alkylbenzene sul- 
phonates, particularly sodium linear alkylbenzene sulphonates having an alkyl chain length of C 8 -C 15 ; pnmary 
and secondary alkyl sulphates, particularly sodium C ir C 16 primary alcohol sulphates; olefin sulphonates; 
alkane sulphonates; dialkylsulphosuccinates; and fatty acid ester sulphonates. .. mBnaM 

It may also be desirable to include one or more soaps of fatty acids. These are preferably sodium soaps 
derived from naturally occurring fatty acids, for example, the fatty acids from coconut oil, beef tallow, sunflower 

15 or hardened rapeseed oil. .. . . s „ _ lir 

Anionic surfactants are preferably concentrated in discrete domains as described and claimed in our 

copending British Patent Application No 90 15504.5 (Unilever PLC). .... ^..^m 

Suitable nonionic detergent compounds which may be used include in particular the reacbon products of 
compounds having a hydrophobic group and a reactive hydrogen atom, for example, aliphatic alcohols, acrfs, 
amides or alkyl phenols with alkylene oxides, especially ethylene oxide either alone or with propylene ox.de. 

Specific nonionic detergent compounds are alkyl (C^ phenol-ethylene oxide condensates, the conden- 
sation products of linear or branched aliphatic C« primary or secondary alcohols with ethylene ox.de. and 
products made by condensation of ethylene oxide with the reaction products of propylene oxide and 
ethylenedlamine. Other so-called nonionic detergent compounds include long-chain tertiary amine oxides, ter- 
25 nary phosphine oxides, and dialkyl sulphoxides. ^ man , anfi 
Especially preferred are the primary and secondary alcohol ethoxylates, especially the C 12 _ 15 pnmary and 
secondaiy alcohols ethoxylated with an average of from 5 to 20 moles of ethylene oxide per mole of alcohol. 

The nonionic detergent-active compounds are preferably concentrated in discrete domains. Since the 
nonionic detergent compounds are generally liquids, these domains are preferably formed from any of the , wel - 
30 known carriers in the detergent business impregnated by nonionic dete ^ ent - a ^^^ und ^ r f ' f^™^ 
riers include zeolite; zeolite granulated with other materials, forexample, Wessal.th CS (Trade Mark), Wessal.th 
CD (Trade Mark), Vegabond GB (Trade Mark), sodium perborate monohydrate; Burkeite (spray-dned sodium 
carbonate and sodium sulphate as disclosed in EP 221 776A (Unilever)). 

Nonionic detergent-active compounds may optionally be mixed with materials which make the granules 
35 slow wetting and/or prevent the nonionic leaching out into the main tablet matrix. Such matenals may suitably 
be fatty acids, especially lauric acid. 

Deterge ncy builders 

40 Fully-formulated detergent tablets in accordance with the invention may suitably contain one or more 

detergency builders, preferably in an amount of from 5 to 80 wt%, more preferably from 20 to ,80 

Preferred detergency builders are alkali metal aluminosilicates. However, these builders have a particular 
tendency to destabilise sodium percarbonate: therefore, in tablets of the invention containing sodium percar- 
bonate segregation of these two components is essential. KtnM w 

« Alkali metal (preferably sodium) aluminosilicates may suitably be incorporated in amounts of from 5 to 60 /. 

by weight (anhydrous Psis) of the composition, and may be either crystalline or amorphous ormixtures thereof, 
having the general formula: 

0.8-1 .5 Na 2 0. AI 2 O 3 .0.8-6 Si0 2 
These materials contain some bound water and are required to have a calcium ion exchange capacity of 
so at least 50 mg CaO/g. The preferred sodium aluminosilicates contain 1.5-3.5 SiO z units (in the formula above). 
Both the amorphous and the crystalline materials can be prepared readily by reaction between sodium silicate 

and sodium aluminate, as amply described in the literature. ,,. . _ o la 

Suitable crystalline sodium aluminosilicate ton-exchange detergency builders are descnbed, forexample, 
in GB 1 429 143 (Procter & Gamble). The preferred sodium aluminosilicates of this type are me well-known 
55 commercially available zeolites A and X. and mixtures thereof. Also of interest is the novel zeolite P descnbed 
and claimed in EP 384 070A (Unilever). . 

Other builders may also be included in the detergent tablet of the invention if necessary or desired: suitable 
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«n a „,r or moroanic water-soluble or water-insoluble builders will readily suggest themselves to the skilled 
Sentfo— 

InrLe po.ycarboxy.ate polymers suoh as polyaorylates. ^^ fl ^T^ 
Lytic Jhosphinates; monomerio polycarboxylates such as oitrates. gluconates «qtan» J* jf^' 
mono-, di- and trisuccinates, carboxymethyloxysuccinates. carboxynwt^o^alonates, ApodhMMJ 
^tfhyliminodiacetates; endogenic precipitant builderssuch as alkyi-andalkenylmalonatesandsucanates. 

mSSSZ copolymers, suitably used in amounts of from 0.5 to 15 wt% especfcly from 1 to 10 wt% 
and monomeric polycarooxylates, mote especially citric acid and its sa.ts. suitably used ,n 
to 20 wS/. moreVreferably from 5 to 15 wt%. As previously indicated, at least part of any polymer required ,n 
S« f formulaL may be incorporated, as binder, in the region of the tablet in which the sod,um percarbonate * 

^'SJed tabletted compositions of the invention preferably do not contain more than 5 wt% of inorganto 
phospfcTbuilders. and are desirably substantially free of phosphate builders. However, phosphate-bu.lt tab- 
letted compositions are also within the scope of the invention. 

Enzymes 

Fully-formulated tablets in accorfance with the invention may also contain one of the detergency enzymes 
we..-knL^ 

are bleach-sensitive to some extent, and should also be excluded from the reg.on conta.n.ng the sod.um per- 

^ufteWe enzymes includethe various proteases, cellulases. lipases, amylases and mixtures me^eof^ 
are desSned to remove a variety of soils and stains from fabrics. Examples of suitable proteases are Maxatase 
nJZ mS a TsuoDMed by Gtet-Brocades N.V.. Delft. Holland, and Alcalase (Trade Mark). Esperase (Trade 
K!^nTSSIl2K as supplied by Novo Industri A/S. Copenhagen Denma*. Decency 
enzvrnes are commonly employed in the form of granules or mammes. optionally w,th a protectee coating, .n 
am^to ^ aoolt 0.1 % to about 3.0% by weight of the composition; and these granules or marumes pre- 
sent no problems with respect to compaction to form a tablet. 

Minor ingredients 

Fully-formulated tablets in accordance with the invention may also contain a fluorescer (optica I brightener), 
for example Tinopal (Trade Mark) DMS or Tinopal CBS available from Ciba-Ge,gy AG, BaseU SwrtzerianJ 
?nopal DMS is Sisodium 4,4'bis-(2-morpholincHt-anilino-s-triazin-6- ylamino) stilbene d,sulphonate; and 

If me tablet is primarily intended for use in front-loading drum-type automatic washing mach.nes. Suitable anb- 
foJm^torialsTe uTually in grenular form, such as t^^^ 

granutes typically comprise a mixture of silicone oil, petroleum jelly, hydrophobic s,hca and alkyl phospha >as 
Xoam active material, sorbed onto a porous absoment water-soluble r^roonate-based .norgan,c earner m^^ 
terial Antifoam granules may be present in any amount up to 5% by weight of the compos.bon. 

It may Z oe desirable to include in the fully-formulated detergent tablet of the invention an amoun of an 
alka metal silicate, particularly sodium ortho, meta- or preferably neutral or alkal.ne s,l.cate. ^ presence of 
such aTkaH metal si cates at levels, for example, of 0.1 to 10 wt%. may be advantageous .n provd ng pretention 
gainst toe corrosion of meta. parts in washing machines, besides providing some measure of bu,ld,ng and 

tion indude antiredeposition agente such as sodium carboxyethytcellulose. straighKha.n polyvmyl pyrrolidone 
and ttfecS,u owners suc'as methyl cellulose and ethyl hydroxyethy. cellulose; «"* 
neavy metal sequestrants such as EDTA; perfumes; pigments, colorants or coloured speckles; ^and noreamc 
sTtesuch as sodium and magnesium sulphate. Sodium sulphate may if desired be present as a filler matenal 
^mountoupt^ 

of sodium sulphate, or even none at all. may be present. „,„^„ te «. no ri. 

As well as the functional detergent ingredients listed above, there may be present vanous 
ficalC to aid tabletting or to aid tablet dispersion in the wash, for example, binders, frntegrants. or lubneants. 
A?a!read7indicated some ingredients may give both functional wash benefits and tabletting benefits. 

6 



EP 0 481 792 A1 



Tabletting 

As previously indicated, the tablets of the invention are prepared by compaction of particulate starting rna- 
tenaXsSe compacting process may be used, for example, tabletting. briquetbng or extrus.on. but tab- 

**V™l^^co«^n™. the time taken for the tab.ec to disintegrate in the wash lk,uor will vary 
with me coSn presLre used to form the tablet. If the compaction pressure too low. the tablet w.H tend 
in the dry state, on handling and packaging; an increase in compaction pressure w,l. 
™e tablet integrity, but eventually at the expense of disintegration time in the wash liquor 

TnTan Z fTrade Mark) Universal Testing Machine at constant speed, or a Research and lndus*al 
screwTand p Ss. to operate a steel punch and die. it has been found that effective 

ut^mpaction Pressures ranging from 0.1 to 500 MPa (0.01 to 50 kN/cm*). especally from 0.2 to 100 MPa 



The opZTcompaction pressure will depend to some extent on the starting composition; for examp e a 
tabJt the bleach composition of the invention may require a higher compaction pressure^ han 
T* Quired I for a fully formulated detergent composition tablet; a formulation conta.n.ng a h.gh proportion of 
oraanlc^ 

™ u re ^SanS required for a formulation containing a lower proportion of organic ingredients and a 
nl^ Proton o, inorganic salts; and a dry-mixed formu.ation w«. generally require a higher pressure than 
will a spray-dried powder. 

Preferred tablet forms 

Preferred tablets having improved disintegration and dissolution properties are described and claimed in 
«,r SSSna British Paten?Applications Nos 90 15503.7 and 90 15504.5 (Unilever PLC) filed on 13 July 1990. 
Z^X^TpiZZ^ filed on 1 July 1991 (Unilever PLC). These preferred tabletforms 
haw*, narticular relevance for tablets of fully formulated detergent compositions. 

TneSSd^beoanddaimedinAppli^ 
tia.lv Zs nSn o pa^ubstantially aliof which have a partide size within a range having upper and ow» 
^ite each tying wShin the range of from 200 to 2000 pm and differing from each other by not more than 700 

^ Accordino to Application No. 90 15504.5. a tablet of compacted particulate detergent composition com- 
priselTmS !££ (~0 wt%) of a first component (a) which contains 20-100 wt% anionic surfactant, 
the rest of the composition containing only 0-3 wt% anionic surfactant. . 

TSetablstSbedanddaimed^ 
consfeteis^nSy of a matrix of particles substantially all of while have a particle srze ^OOpm a leasee 
Tart^ orSe^ctive compound and detergent bunder are coated wrth binder,disintegrant before tablet 

compaction. 
Dosage forms 

The tablet ofmeinvention may provideableaching composition fortrea^ 
This tablet may preferably be used as one of two or more tablets within a two-tablet or mu ' 4 ^ b ^*J^ 
lysZ u EspTcia^prefeied is a two-tablet system in which the second tablet containing the detergent base 

SySt A7tematively the detergent tablet of the invention may be formulated for use as a complete heavy^uty fab- 
ric vS cZposrtton. The consumer does not need to use a mbc of tablets having different compositions. 

th* amount required for an average washload. it is convenient if each tablet contains a submultiple quan- 
E^SSSJSSd for ave?age washing conditions, so that tine consumer may vary the ^dosage 
ac^rdTg toThe size and nature of the washload. For example, tablet sizes may be chosen , such ^ttiat tare , M- 
fv^rmulated or bleach^nly tablets are sufficient for an average washload; one or more further tablets may be 

'^AI^aLyJamersubdMsiblefoil-fo^ula 
m aybep^vLdw^ceringsorindentationstoindica te 

fl nd to orovide a weak point to assist the consumer in breaking the tablet if appropnate. 

^^JStSTvm suitably range from 5 to 160 g. depending on the wash conditions under wh.ch 
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size 



The tablet may be of any suitabte shape, bo. for manufacturing and packaging convenience is preferabiy 
of uniform cross-section, for example, circular (preferred) or rectangular. 

EXAMPLES 

titled by letters are comparative. 
Examples 1 to 3 

m m of the observed pseudo-first order perhydrolysis rate constant 

A 4 1mM so.ution of sodium perborate tetrehydrate was prepared at 30'C and buffered to pH 10 with 
^^2S2 " «s the number of perhydrolysable groups on the activator, was added neat 

activators: 

sodium benzoyloxy benzenesulphonate (SBOBS) - Example 1; 

- Example 2; 

TAED 

glycerol triacetate (GTA) " Ex*»P le 3 ' 

35 Results are shown in Table 1 . 

Table l 

** a ^ k * SBOBS 3.0 X 10 

2 TAED 2- 3 x 10 " 4 



10 



15 



20 



25 



45 3 GTA 



1.9 X 10 



Fyam ples 4 to 6. Comparative Exam ples A to C 
so (■,) Preparation of bleach compositions 

sodium oortonaB of high spoolflo <™*°°™'- „,^ t irt sodiomo»l)on.»owositlon wtoi 
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were TAED (in granule form), glycerol triacetate (GTA), and sodium benzoyloxy benzenesulphonate (SBOBS), 
3 mTmoun^hosen to giJe equivalent weights of peracid (assuming 100% peracid generabon efficency). 
The GTA, being a liquid, was preabsorbed in the spray-dried sodium carbonate. 

5 (H) preparation of detergent base composition 

A detergent base composition was prepared to the formulation shown in Table 2, by spray-drying an 
aqueous slurry of all ingredients except the nonionic surfactant 7EO which was subsequently sprayed on. 

10 (Hi) Tabletting 

Tablets were prepared using an Instron (Trade Mark) Model 4202 Materials Testing Machine fitted with a 

10K For°Samples 4 to 6 (the invention), bleach compositions (10 g) was added to the die the die was tapped 
„ MM me powder* and detergent base composKon (30 g) was added on top of the bleach compos.tron. 

^hetabtets 9 each weighed 40 g, and were 53 mm in diameter and 22 mm in thickness 

Comparative Examples A, B and C were loose powders of the same composrtion. prepared by mixing the 
bleach composition and the detergent base composition in the same proportions as in Example 4. 

(iv) Bleaching performance 

Bleaching performance was assessed by measuring the increase in reflectance at 460 
light <400nm filtered out)(5IW)of standard tea-stained test cloths after J'JJ^^^T? 
front-loading automatic washing machine, using a standard heat-up to 40-C <^£tap«M£ J£Jj 
ballast washload. For each wash two tablets (Examples 4 to 6) or 80 g of powder (Comparabve Examples A 
to C) were used. The results are shown in Table 3. 

T fl h 1e 2 B s fceggsnt Tablet CQmpogi-Upna 

» 'base) * ttafrlet) 

base composition 



20 



25 



30 



35 





Linear alkylbenzene sulphonate 


9.60 


7.20 


40 


Nonionic surfactant (7EO) 


4.10 


3.08 




Soap 


2.60 


1.95 




Zeolite 4A (anhydrous basis) 


40.50 


30.38 


45 


Polymer (acrylic/maleic) 


6.10 


4.58 


Sodium alkaline silicate 


0.70 


0.53 




Sodium carbonate 


14.80 


11.10 




Sodium carboxymethylcellulose 


0.90 


0.68 


50 


Minor ingredients 


2.70 


2.03 




Moisture 


18.00 


13.50 



55 



100.00 75.00 
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Tablet and Powde r Compositions 



Detergent base composition 

Sodium percarbonate 
Spray-dried sodium carbonate 
TAED granules (82% active) 
GTA 
SBOBS 



75.0 

12.5 
10.25 
2.25 



5,B ^£ 

75.0 75.0 

12.5 12.5 
9.5 7.65 



3.0 



4.85 



XQPrO 



loo.o 109 r 9 



T fl frT> 3 ft lf**" Performance FesiUts 



TAED 



TAED 



Rf fi ec ta^ increase 
(**460*> 

Tablet PPWdCT 
9.3 

5.4 



B 



GTA 
GTA 



7.1 



5.9 



SBOBS 



13.6 



SBOBS 



11.0 
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Example 7. Comparative Example D 
(i) Preparation of bleach compositions 

A spray-dried sodium carbonate composition was prepared as described for Examples A . to ft Bleach 
composes were then prepared by drying the spray^ried sodium 

carbonate, 1-0-octanoyl-2,3,4,6.tetra-0-acetyl glucose (OTAG) and glycerol as shown m Table 4. 



to Table 4 

OTAG 9 - 4 

Sodium per carbonate 42.9 

15 Spray-dried sodium carbonate composition 42.9 

Glycerol 4 # 8 



20 



100.0 



(ii) Tabletting 

25 Tablets were prepared using an Instron (Trade Mark) Model 4202 Materials Testing Machine fitted with a 

5 ^ThftaWets each weighed 25.62 g and were 40 mm in diameter and 13 mm in thickness. 
Comparative Example D was a loose powder of the same composition. 

30 (iii) Bleaching performance 

Bleaching performance was assessed by measuring the increase in reflectance at 460 nm(w^inddent 
light <400 nm filtered out) (8IW) of standard tea-stained test cloths after was 

front-loading washing machine, in 10 litres of soft water in the presence of a buffer containing W**™ 
metaborate and 5g/l sodium bicarbonate at P H9.85at20°Cfor 30 minutes. For each wash one tablet (Example 
7) or 25.8g of powder (Comparative Example D) were used. The results are shown in Table 5. 

Table 5 

B^tl?**"*" 06 Increase 



35 



40 



45 



50 



55 



EaamEle (* R 460* ) 
7 3 ' 8 
D 24 

Example 8. Comparative Examples E and F 
(i) Preparation of bleach compositions 

Aspray-dried sodium carbonate composition was prepared as described for ^ am f 63 4 »° 6 
positins were then prepared by dry-mixing the spray-dried sodium carbonate compose writ. sod,um percar- 
bonate and OTAG as shown in Table 6. 
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Table fi 



component %f*t) (tablet) 

OTAG 10 * 6 
Sodium percarbonate 44,7 
Spray-dried sodium carbonate composition 44.7 



100.0 

15 (ii) Tabletting 

Tablets were prepared as described for Example 7. 

Comparative Examples E and F were loose powders of the same composition. 
20 (iii) Preparation of detergent base powder composition 

A detergent base composition was prepared to the formulation shown in Table 7, by spray-drying an 
aqueous slurry of all ingredients except the nonionic surfactant 7EO which was subsequently sprayed on. 



25 



30 



35 



40 



45 



Table 7. Detergent Base Powder 


composition 


Deteraent base comDosition 


If (bese) 


Linear alkylbenzene sulphonate 


10.00 


Nonionic surfactant (7EO) 


4.58 


Soap 


2.76 


Zeolite 4A (anhydrous basis) 


41.79 


Polymer (acrylic/maleic) 


4.47 


Sodium alkaline silicate 


0.68 


Sodium carbonate 


18.13 


Sodium carboxymethylcellulose 


0.84 


Fluorescer 


0.33 


Moisture 


16.42 



100.00 



50 (iv) Bleaching performance 

Bleaching performance was assessed by measuring the increase in reflectance at 460 nm (with incident 
light >400 nm filtered out) (SR^o) of both standard tea-stained test cloths and EMPA wine stained cloths after 
washing in a Miele (Trade Mark) 756 front-loading machine, in 1 0 litres of water at 40°C. For each wash one 
55 tablet (Example 8) or 25.8g of bleach composition powder (Comparative Examples E and F) were used in con- 
junction with 50g of the described detergent base powder. For Comparative Example E the bleach composition 
powder was added to 20 ml of water in a bottle and shaken vigorously for one minute for adding to the wash, 
thus enabling some perhydrolysis to take place under conditions of high concentration and pH priorto the bleach 
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performance test described above. The results are shown in Table 8. 
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pAflecliance increase (*R 460 «) 
Example Ifift gtftitt Wipe stain 

8 6.2 17.9 

E 3.8 12.8 

p 2.0 11-3 

15 Examples 9 to 13, Comparative Example G 

The effect of tabletting pressure on peracid yield using the bleach composition of Example 3 (containing 
TAED as bleach activator) was investigated. The results are shown in Table 9. 

For this work, separate bleach and detergent tablets were prepared, so that the bleach composition could 
20 be tabletted at a series of different pressures (0.4 to 8 KN/cm*) while the detergent base powder ^was always 
tabletted at the same pressure (0.4 KN/cm*), thus avoiding complications that would have arisen if the detergent 
base powder had dissolved at different rates in the different experiments. 

In each experiment, two bleach composition tablets (each 1 0 g) and two detergent base composition tablets 

25 ^Wash^ to obtain maximum reproducibility, were a long (45 minute) wash at ambient 

temperature in the Miele 756 washing machine in the absence of a ballast load. 

Peracid yields, expressed as a percentage of the theoretical yield, were measured by a standard 

fodine/thiosulphate titration at 0°C at intervals throughout the wash: the maximum yield, and the time (T max ) 

taken to reach that maximum, were recorded. , . 

30 The integrated yield (arbitrary units) was also calculated, by numerical integration of the peracd y.eld over 

the whole wash time: this is a measure of the peracid level available over the whole of the wash period. 
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g a feifi q: P^Hd Yield F**" 1 ** rsortliw PercarfrOPate) 
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20 
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30 
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45 



Example Tabletting 
pressure 

(kN/cm 2 ) 



Maximum 
yield 



max 



(mole %) (min) 



0 (powder) 83 
0.4 80 



10 



11 



12 



13 



0.8 



1.6 



4.8 



8 



86 



88 



94 



86 



5 
10 

8 
12 
12 
14 



Integrated 
yield 

(arbitrary 
units) 

2965 

2907 

3060 

3252 

3458 

3058 



It may be seen that at the optimum (a tabletting pressure of 4.8 KN/cm) the integrated yield was just over 
115% of that for the powdered formulation. 

Examples 14 to 18, Comparative Example H 

The procedure of Examples 9 to 13 and G was repeated using a bleach formulation containing sodium per- 

^The^ slight in order to maintain the same levels of available oxygen as in Exanv 

Sim percarbonate contains about 13.5<>/o. This adjustment increased the weight of the bleach table* from 
?Sg to 11 7?g, while the weight of the detergent tablets remained at 30 g. The bleach formulation was as fol- 
lows: 



Detergent base composition 
Spray-dried sodium carbonate 
Sodium perborate tetrahydrate 
TAED granules (82% active) 



50 



71.9 
9.8 

16.1 
2.2 

100.0 



Aoain two bleach tablets and two detergent tablets were used per wash. 

SrisTte are shown in Table 10. Some benefit was observed at higher tabletting pressures, but ,t was 
smaller than the benefit observed with sodium percarbonate. 
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TAbie io 2 p^aeid Yield Results fffodlup Perforate 

Example Tabletting 
pressure 



H 

14 

15 

16 

17 

18 



(kN/cni ) 

0 (powder) 

0.4 

0.8 

1.6 

4.8 

8 



Integrated 
yield 

(arbitrary units) 

2069 

2180 

2045 

2097 

2269 

2251 
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Claims 
1 



A tablet of compressed particulate bleaching composition comprising a persalt and a bleach activator, 
optionally a detergent-active compound, a detergent builder and other detergent ingredients, character- 
ised in that it contains a bleach activator having an observed pseudo-first order perhydrolysis rate constant 
(Kobs) of from 1 .5 x 1 (H to 350 x 10^ seer 1 ; with the proviso that if the persalt is sodium perborate and the 
bleach activator is a N-diacylated or N.N'-polyacylated amine, the persalt Is segregated from the bleach 
activator. 

A tablet as claimed in claim 1 characterised in that it comprises a detergent-active compound and a 
detergency builder. 



3. A tablet as claimed in claim 1 or claim 2, characterised in that the persalt is sodium percarbonate, 
4. 



A tablet as claimed in claim 3, characterised in that the sodium percarbonate is separated from any ingre- 
dient of the composition detrimental to its stability by segregation in a discrete region of the tablet. 

5. A tablet as claimed in any preceding claim, characterised in that the bleach activator is a peracetic acid 
precursor. 

6. A tablet as claimed in claim 5, characterised in that the bleach activator is tetraacetylethylenediamine. 

7. A tablet as claimed in claim 5, characterised in that the bleach activator is glycerol triacetate. 

8. A tablet as claimed in any one of claims 1 to 4, characterised in that the bleach activator is a perbenzoic 

15 
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acid precursor. 

A tablet as claimed in claim 8. characterised in that the bleach activator is sodium benzoyloxy benzene 
sulphonate. 

A tablet as claimed in any one of claims 1 to 4, characterised in that the bleach activator is 1-O-octanoyl- 
2,3,4,6-tetra-O-acetyl glucose. 
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